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94) TUBE ROLUNQ OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined flat 
portions, supporting wtth use of axks rolling out members, mounted on supporting plates. The flat 
portions are in the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
\ mentioned groove has at to end portion an additional groove. Each supporting plate is provided by 

a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 d, 7 dwg 
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(54) yCTPOftCTBO jyifl PA3BAJILHOBKM TPVB 
(37) Abstract 

Itoo6pereHHc npe^Ha3Haneao jyra paasajibnpaoi nepexpfaiBaTeneft S3 npo^mibmjx Tpy6, ycTOHaanKBaeubot 
b CBBaTranaT Ha ooxoboA noeepxBocTH Kopnyca BumumeHbi HsawoHHue dtxockkc yiocTKH, ra Koropbix c 
noMonpJO acett Ha onopHbix nnacTHHax ycraHOHrteHW Banbtn/xxioK arxeuEHTbe (B3). nnocxne yuacTKH 
BbamrxBeHbi b bhac XDxnHK^pinecKBX qexoBOS (U). Och U coana^aioT c ochmh B3. Ha U Bbuioruieubi 
OTKpbrrue c o^hoto MOHqa na3w (II). OnopHbie miacTHHbi pacnonoxeHU dIIh xoctko cbd mh c ocjwh B3. 
Ha OTSpbrroat KOHqe Kaxflaro n BbmonneH RanomtsnxnhKbtA n. KaxflaH anopnaH DTiapTHHa csaoxeHa 

BfalCTynOM. pa^urnywHUU B ^OUOJlHHTCJI hllOU. II. KopIT/C C O n O pH b ttfli nJiaCTHHBMH OXBaTblBftCT rafllta. 

Tax an coDoxynHocTb npaauasos o6ecneHBBaer boduiiichhc HaflcmHoeni ycrpoftcTBa. 1 3. n. 7 nn. 
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Description [Oimcafixc M3o6pcTCBUl: 

H3o6pCTCHK£ OTHDCHTCH s 6ypcmao h KanHranbHowy pcwoHTy cEBamiffl h npenaaoHaueHo. a «wcthocth. 
n/w pasBanmocMBaHHH ycrpoftcTB bo npo^scibaux Tpy6 npH hx ycraHOBxe b CKBaxme. 

HasrtSonec &IH3KKM x H3o6pcTeHmo no TcxHHMjcotofl cymBocTH HB/iflercH ycTpoftcTeo rjih pa3Banuxps&H 
npo$Km*fboc TpytS npH nepespbmra huh 30B ocjioxbchhA b chudibc, cqnepxainee nojiwfl 
vjvusBfjpsrtixxBA KOpnyc, Ha BapyxBoft noeepxHOCTH Koroporo ewdqjihchm aaBJiOHHuc oTHocHrenbHo 
DpCKQTibHoft och Kopnyca n/iocKHc yttaCTKB, n ycraHoaneHHwe Ha nocjienHHX c noMonjbJO oceft Ha onopHux 
nnacrHH ax aanur/icninK aneMCHTw. 

HCROCTaTROM 9TOP0 yCTpoftCTBa HBHHCTCH HCHaflCXHOCTb CTO paOOTbl H3-3a HCfl,OCTaTO^HOfl (HB3K0fl) 

npoqHocni sopnyca, M HHH iianfaHaH Ttumjjma ctchxb Koroporo b pccjy /Harare BbOiQ7XHCHHH HamioH H boc k cro 
npojjojiwioa oca nnoCKHX yuacTKOB be ynoarieTBOpHeT ycnoaoo npoMBOCTH npa KpyncenH. 

LJenb H3o6pere»iH noBbnnonse BanexHocTH ycrpoftcraa 3ac*ieT yBenHveHHH nponHocni ero Kopnyca. 

»po flocTgrmercH t«m, vto b oPHCfamacMOM ycrpoflcTBc juih p asaanmpa m Tpy6. cqnepxaineH mnuft 
DHnHHgjaraecKHB Kopnyc, hjl aapyxHon noaepxHocTH Koroporo BbasviHtsu HaxTioBHue OTHocHrenbHo 
npoflomeofl och sopnyca. uno c me yuacm, a ycraHoencHHwe Ha nccnennHX c noMOOgJO oceft Ha ooopHbtx 
nnacnraax Bara*jyniDK aneueHTfaf , ccraacHO H3o6pere«no HaxnoHHue nnoonse ytzacTKH Ha BapyxBaA 
nopepXHOi ■ i Kopnyca BfamonHCHbi b Bene nHnnHflpgraPCKHX nexoBox, och KOTopwx coona^ajor c ochmh 
BanbnynsqHX anewes-roB, a Ha ncxoBKax Bb U R um e a tJ orKptrrwe c onKoro Konna h sEaxparpavBO cuemsHHfaie 
k Hcuy rraow, npx otom onopHue ruiacTHmj pacnonoxesw a na3ax h xecrao cssoaHij c ochmh 

BanbDQTKXnHX anrVTTTTOB- 

Hpyrwu oTjnraHCM anacfamacMoro ycTpoacTBa hbjihctch to. *tro Ha otkpwtom kohhc Kaxnoro na3a 
BbmonBgH npDonHHTcmfibdl nas, a xaxna* 1 oncpnan nnacrnHa cHa6xcaa BbccrynoM, pacnonoxeHHWM b 
jjpncMHsmjihBDu naoy, npH stow ycTpoflCTBo cuafixeHo raaxofl, oxBaTWBajomefl Kopnyc c onopHWUH 



tfi 'jprow o6ccncMHBa»T acouoxHocTb yscjnmcHKH Tamujmw ctchkh Kopnyca b nan6ancc 
rfwrnm ero, 6narcmapH *rcwy noBbnnaercH npo*mocTt» Kopnyca h, cnenpBaTe/ibao, 
HanexBDCTb patiorbi ycrpoftcTBa 6c3 hsmcbxhhh ero HOWKHaixbHoro HapyxHoro naauerpa n/iH n,aHHoro 



Ha <frxr. 1 noKaoaao ycrpaficTBO, yeraHosjicHHoc a npo^tuibHO* pa3Bara>npHbiBae*coa Tpy6e, o6rqnfi bhu; Ba 
4sht. 2 cctichhc A- A na 4»ar. 1; Ha ^ht. 3 fpancear sopnyca ycrpofcT Ba c goBcrpyKT HRHMMH ajicMenrauH 
/dth ycTOHOBKH BajihijysDa^xx aneuearoa; ha ^ht. 4 bha no CTpenKe E Ha $kt. 3; Ba $bt. 5 oe^KSKe B-B na 
(nr. 1: sa far. 6 Genome r-r »a («r. 1. Ha <ikt. 7 ceroHe A-A Ha for. 3. 

YcTpoacTBo jdih paoBanujpBKH TpyfS (^ht. 1) ccmepMHT xnOTBHnptraccxHH nonbifi Kopnyc 1 c ncwrpanbBbiM 
2 b pe3b5ai4H 3 b 4 n/w coenKHCHHH c oo i uticmuui o c kojiohhoh 6ypHnbHbix Tpy6 5 h 
oCopyn.oBaimew 6. Ha HapyxHOB noBepxHocTH Kopnyca 1 nojj yr/ioM k ero npo^onfcHott och 
; nnocKBe ynacm 7 a Bane na7niHnpB<iecxHX uckobok 8, Ha Koropbcc BbmonHCHbi oTSpbiTbie c 
onHoro Koana na3bt 9. aHeqe grrpiWH O cucntefmbie oTHocBrrenbHO neKOBQK a cropony oTKpbiToro Konna srnsx 
naooB, c ymydneHHHMH 10 b hx npoTHBononoxHbix ompbtThoi KoanaM cresxax. B naaax 9 pasMemcHbi 
ooopHbie nnacTHHU 11 c KoaupbKawH 12 no hx nepa^epim (^ar. 1), bx^ohidhuh a yr«jiy6neHHH 10 naooD 9 
Qbt.3b4). 

Ha nOBCpXHOCTH nrmpm** DJiaCTHH 11 ($HT. 1), KCHTaKTHpyWIDJcil C KOpHyCOM. K3TOTtJB7ICHbl BbiCTynbl 13. 

Bxu j HHU P*e a njono/iHHTenbHfase nasu 14 ($sr. 3 b 4). EbaiQJXBCHHbie na orKptrTtdx yHacncax nasoa 9. Ha 
HapyxHoft noeepXHOCTH Kopnyca aunormma pe3b6a 15. Ha KOTopyx> HaaHHweea raftxa 16, oxBaTWBaiomaH 
onopHbie pjiacT BBbt U h o^ecnrnHBaMnnaH cobucctho c hx xaawputaMH 12. BbwrrynaMH 13, yrnyfmcusisnm 10 
b Kopnyce h npDXjnorrenbHbiMH moaMH 14 ^BxeanHO nnacTBH 11 or np oB opora a BbmaAeHHH na3oe 9. 



Ha HgqnHHx or Kopnyca noaepXHOCTHX anopBux nnacrHH 11 kcctko b c aKcueuipuMUUM cMcmeHHCM k ex 
ae pxHett nepH^epHH (rpaHane) 3axpenneBki oca 17 ()ar. 1 h 2), aa Koropux c noMonnjo $HKCHpy»niero 
Konuni is ycTaHoaneHbi Banbuyumwr ajicucHTw 19. IIpx stow och 17 BanhuyxxnBx aneueHTOB 3axpenncHfai 
Ha onopHboc nnacTHHax 11 Tax. *rro ex reoue i vhhbuim c och chmmctpzh coananaxrr c remieTpHq r * a huh 

OCHMH CHMMeTpXH nHHHBnpH«ffiCHHX BJCXOBOX 8 (CM. OCCByiO JUIUKU O-O Ha ^HT. 3-4). 



3KCU,arrpBTiHDc cuetneuHe naooa 9 cTHocHTenbBO nnonxann neKoaoK 8. a TaKxe BejuniHHy i 
BO3M0XH0ro ymy^JicHKH aExoaoK b CTtHKy Kopnyca onpenemaoT pacueTHbai nyrcM ajih KOHxpcTHoro 
TBnopasMepa ycTpoftcTBa c yarrow o6ecnc«zeHBH Hco6xonKMoro sanaca npo^HOCTH Kopnyca npn pafiore 
ycrpoAcTBa b yejioBHHx Kpy^eHHH. A waxcHMam>HO aoouoxHoe cuemeHHe onopHbix nnacrHH 11 
OTHOCHTenbHO ocefl 17 Bajibt^TomHx ajieueHTOB 19 o6yc7iOBJieHO pacnanoxeHHew nasoa 9 nofl hbx h tcm. wto 
recMerpHizecKHe och cmoirrpmt 3aKpcnncuHfctx Ha hhx ocefl 17 aanbuyxranix ancwarros 19 hojikhu 
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coecaflarb c rcoMCTp»roocanom ochuh CHuurrpHH qexosoK. 

Pafiora ycxpoftcTBa noRCHWercH Ba npMMcpc paaeanbqpBiai npo$Hm>Bbix TpyfS npH HDormqpii bub mhm 
HapymcHHH rcp MenwHOc r a o6ca«Hoft kojiohhu 20 (far. 1. 6, 6) ciffwiUHiii . 

Ilpo^HnfeHbte Tpy6u 21 cnycsajoT enyrpb o6ca^Hofl kojiobhu 20, b mxrepDan vaanswpcu n pacxmqwncrr flo 

IipiEXaTHH HX CTCHOK K CTCHKC O^Ca^BOft KOJIOHHbl 20 (4* HP. 5) COOflaHHCM BHyTpCHHCTO riS^paxviUHOCXOXX) 
/^aBJICHHH. 

C DOMOIUbJO pC3b6bl 3 yCTpOHCTBO npHCO^HHHJOT K KOJIOHHC Tpy6 5 H CnyCKMOT D C&BaXKHy. no 

AocnuKeHHH ycrpoacTBOM DepxHcrx) songa npogxuxbHboc Tpy6 21 KOJioHHy 6ypH7ibHboc Tpy6 BauEHaiorr 
Bpan^aTb npa o/jhobpcmchbom cra^aHKH occeoft aarpyaKK h npoubiEKK hojiocth TpyfS <zepe3 qpHTpanfc g b rtl 
Kanaji 2 sopnyca 1 xbxkoctuo. B pesyjibTare yroro HEHpsarbte jjaaneHHCM y^acnns 22 {$ht. 5) 
npo^uiuiux xpy6 21 BbaspaBJisaorrcn no nnoxHono b rcpitcnrauaro npaaaTBH dccm uapysBOH noBcpxHocm 
npo^KHLaux TpyfS k BayrpeBHeft noBcpxHocni ofcaflgfaix Tpyti 20 ($nr. 6). 

IIO OKOHUaBHB p^nwy^^mm XOJIOHHy 6ypH7IfaKbDC Tpy6 5 C yCTpOfiCTBOM BOAHKMaXTT B3 CKBaJKHBbf. 
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Claims [Oopuyna H3o6pereHHflI: 

1. YCTPOftCTBO ftJlH PAOBAJlbUOBKM TPVB, ooRcpmamjx nomxA ipmHsnpiiHocKHft sopnyc, Ha Hapyseoft 
ixoeepxBocTH Koroporo BbnxMBCHbi HaxjioHHue oTooarrenbHo npojjcjrbaoft och Kopnyca xuioaate yvacnra, b 
ycraBOBTieaHue ea oocne^RHX c noMonDJO ocefl na onopebix nnacTHHax Bantayioinpe ancuomj, 
ominiaBmeccR tcm, tto HajLnoHHwe mioaarc y^acrra Ha Hapymeoft noocpxHOCTH aopnyca BfamonHCHbi b 

BBfffi pBWH mwwPCKHX I^CKOBOK, OCS KOTOpfafX coBfia^axrr C OCHMH BajIWjyrjTOHX aJTCMCHTOB, a Ha qcKOEKax 

BbmonHCHbi oTKpuTtate c o/jHoro Konqa h amcB/srrpmBa cuen^jCHHbie k HCMy naobi, npn 9tgu onopmjc 
luiacTHHbi pacnonoxcmj b naoax h xcctko CBRsaHfaf c ochmh BanbtxyKXHjax anei-ccHToa 

2- YcrrpoflcTBO no n.l. orvmaxxqeocfi tcm. rto na oncpbrroM Koanje Kam^opo nasa BbmonHea 
AorwiHHTcnbHbifi naa, a ltsusaaa onopHan nnacrtraa csa6xe&a BwcrynoM, paoMCXBjEHHbiM b 
ppnonHwrtJihBou naay, npn otou ycrpoftcroo aia6mc«o raftxoA, oxBaTWBaioic(cft aopnyc c onopHWUH 
nnacnmaMH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl, 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section J\-J\ in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 



I 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



RU 2056201 CI 



Fig. 7 
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